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REMOTE EVALUATION OF A REMOTE CONSOLE INFORMATION
RETRIEVAL SYSTEM (NASA/RECON)

E by Victor L. Coles
" National Aeronautics and Space Administration

ABSTRACT
: ) its
NASA constantly seeks evaluation from - -users oﬁﬂt-nationwide

literature search servicé based on an interactive information retrieval
system. This report explains the technique, which consists of sending
out an eyaluation form w}th each literature search, and the results
derived from a compilation of the user's responses. |- an eleven-

month period in which evaluation forms went out with 3,001 searches,
33.6% of the forms were completed and returned“'.Thé returns showed

that 88.5% of the respondents found the searches suitable to iieir needs,
81% learned of valuable new references froﬁ the searches, and 93.5%

e

received the searches in time to meet their needs. The significance of

relevance or precision ratio in relation to user satisfaction is

discussed, and an extrapolation from the users' responses resulted in
a relevance ratio of 49.3%. Some of the general comments found in the
reSponées are analyzed as indicators of what.the user 's expected from

the information retrieval service.



REMOTE EVALUATION OF A REMOTE CONSOLE INFORMATION
RETRIEVAL SYSTEM- (NASA/RECON)

by Victor L. Coles =
Natlonal Aeronautics and Space Administration

I; ‘ INTRODUCTION

To make it possxble for an lnformatlon retrieval system which
is growing as rapldly as NASA's, to meet the need of its. users, who
have a wide variety of interests and needs,.NASA must get user eval-
uation-constantly. In the words of Hoshovsky and Massef,.”lnformation
Economics is a user—oriented'discip]ine. lts perspective is inherently
that of tHg QserAsjnce the value of data in application, the eésence
of information in the sense we' use the term, is‘a function of the

user's problems and the alternative knowledge sources open to him.' (1)

~=

The principal advan£ag¢ of an interactive systeﬁ is that the
machine's rapid resﬁonse: to the user's manipulation of the console
kéyboard gives the user the opportunity of evaluating the results of
his search immediately. {f the bibliographic refe(ences the user re-
ceives from the system Ao not satisfy him, he may amend or alter his
search stfatégy to produce a new-set of resulté...He may reéort to a
~browsing fechnique, one of which is described in detail in a recent
pagsr by J. H. Williams, Jr., in which he stafes: "The purpose of
browsing in a fext retrieval system is to reduce the numEer of falée

hits and increase the number of true hits..,, The problem is: relevant

* Mr. Coles is Analysis and Review Officer, Information Services Division
Scientific and Technical Information Office, NASA, Washington, D.C. 20546
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‘documents are}known to exist in the daté base bﬁt théy were not retrieved
with the original formulation of the.duerf. The bri%ar* reason for
-missing documents is caused by authors employing different terms to.
express the concept than the searcher u;es to ekpress his query. The
searcher thérefore neéds t&iperform a preliminaf§ search through what-
ever material is available to recalj various terms %or expressing the
same'concepti”-(Z) Sometimes, even though the results the user
receives are not precisely within the narrow limits of the subject he
originally started out to search, the information content of the ;e—
trieved items may be so valuable to him that the user declares the
- searchla success and terminates his searching efforts.

The performance evaluafion that | am about to discuss is of a

: , have

Qifferent nature, one a bit more severe than that.which IAjust descrijbed.
This is the evaluation by a requester of a Printed literature search
prepared fof h}m By a search analyst seated at the console of an -
interactive retrieval system which may be remote‘from the requester.
Iﬁ this case, fhe séarch analyst develops his search sfrategy on the
bésis of a written search request or a discussion of a written request
witﬁ the reqhest writer. The analyét mgkes a deciéion to accept or
rejeét the results objectively by compariéon with the request statement,
bﬁt without the benefit of the same specialized knowlédge, education, or
_eiperience as the user :i>. Once the search analyst terminates the
searching operation and transmits the printed results to fhe reques£er,
he no longer has the option of amending the search strategy to improve

it. The requester, having received the search results, evaluates them L



..3...

without considering the steps in the procedure that were used to obtain
them. His evaluation is based on how well the results answer his. infor-
mation need, which may be quite different in one way or another from the

written query in his search request,

“~
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- I1. THE EVALUATION TECHNIQUE

The NASA Scientific and Technical Information ngijity (hereafter
called the Fapility) receives requests fqr Iiteréture searches from
employees of NASA, NASA contréctorg, other U.S. Government agencies,
and .+ university libraries registered with NASA for such service.
The Facility search analysts are adtho}ized'to discuss ambiguous or
comp lex requeéts with the requesters, These aﬁa]ysté perform searches
using terminals of NASA/RECON, NASA‘S interactive retrieval system,
on a high-volume production basis. The results are printed out at
night, off-line, when time is available for lengthy printouts. The
analys{s reéeive the printoq;s qf their searches the next morning.
- A brief réview is made of each search to see that there are no major
flaws in it, but it is not edited citation by c}tation fo content.
The printout'is assembled with explanatory material and mailed to its

requester,

Each séarch mailed fs accompanied by a return;addressed, franked
evaluation form, The requester fills in the form with his appréisal
of the search results and sendsthé comp]eted form to NASA Headquarters,
for review. 1t is then forwarded to the Facility for direct feedback
to the analyst. The Facility may.take éokrective'act?on if it is shown
to be ﬁecessary. Régulaf statistical reports are prepared on the answers
té\phe evaluation form questions. An analysis of an-eleven-month

cumulation of evaluation responses follows,
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Lt1. WHAT THE USERS REPORTED
o [

After a few years of development and experimental use (3), the

¥
3
'

pfésent configuration of NASA/RECON was dec]aréd to be fully opera-

tional for tHe,routiﬁe production of litérature searches in July 1970,

The results presented here’are for user.eva]uatigns of searches completed

from August 1970 through June 1971, Iﬁ thaf geriod; fhe Facility ﬁa?]ed (%uvz’?;
out 3,001 literature searches,each accompaniea by an evaiuation formg

:n7 1,015 of the forms were filled out and ﬁeturﬁed to NASA, This amounts

to a 33.6% return. Hereafter, the users who returned completed evaluation

forms will be called respondents.

N\

. . 1OE D
In the returns, 88.5% of the respondents said that the search (?L‘ N

ey a
. LAl el

was suitable to their needs; 9,5% said it was not; and 2% left the <;

question unanswered. Without knowing the opinion of the respondents

who did not agswer this question, these figureé indicate that we had

less than a 122 R E failure rate based on this question alone,

Since this is only oné of many services offerea by NASA's Scientific

and Technical Information Office (4), we also wanted to find out if

these searches were only repackéging citations of which the requesfer had

alreédy been_informed through other means or whether they had a worth-

whj]é payoff that was unique to the literature searche$ themselves. 1In

response to the question ''Did the.search provide any valuable new |

re%érencesé”, 81% of tﬁe responses were ''YES,' 11.5% were ''NO,'" and <gvétyb¥ 2
~4.5% -gave no ansQer to the question. This did. give some assurance that

the users were being informed of the existence of some documents through

sources
literature searches that their o;herA;._” - had not yet brought to their
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attention. This was reassuring in the light of William T. Knox's reminder
that "An information service competes with the individual's own sources

of information.'" (5)
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1V,  RESPONSE TIME | ) o

| mentioned at the start that‘a.prjmary feature-of an'interactivé
retrieval system is its qdick response time. We would not want this
feature to be lost to our outside requesters, even though the Facility
is working regularly égainéf a backlog of written requests. Qur contract
permits the Fqcilit§ a maximum of five working.days’in which to process
a literature search request in-house, Even adding oﬁ time for slow
mail delivery, requesters still could receive their searches in about
two weeks from the date that they mailed their requests. |Is this fast

BN

enough? In. answer to the question ''Did you receive the search in time (SLES% !

N

to meet your needs?' 93.5% said.they did and only one half of one per f. ... .\ 3\

S

" cent said that they did not. Six per cent didn't answer the question,
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V. RELEVANCE

|
Now lets get down to the fundaméntal issue: tLe evaluation of
relevance. Although Saracevic noted that relevance judgment has
associated with it some remarkable regularity batterns (6), the signi-
ficance of relevance; in féﬁt its very meaninQ: has been questioned for
many yvears (7, 8, 9). Nevertheless, since thé sysgem is designed to

retrieve citations relevant to a given search requirement, relevance

is one measure of system effectiveness,

In attempting to consolidate into a single question an inquiry (ﬁ;L!DE‘
into the userts evaluation of relevance, on one hand, ! : offered the
user wide latitude in which to define relevance by suggesting that he

include in his selection of relevant references those that are "'either

directly or generally pertinent."

-~
-

On the other hand, the QUestion ends on a severeiy restrictive
note,  In judging what is peftinént~“to His requirements" (in the words
of the question on our evaluation form),;the user was prone to measure
the relevance of the reférences.he received by their ability to bro?ide
a finite answer to a problem he encouqtered in his work, rather than
against the phrasing of his reqéeét as he had written it,. Thus his
frame of refefén;e for quantifying relevance might be quite different
f(gT the specification of the problem entering the retrieval system.

- Althouéh the form requested'a measure of relevance expressed a;
pertentagé of citations, we dia not average the percentages received,
respondents!
Instead, theApercentages of relgvance were converted to the equivalent.-

numbers of pertinent citations in each search? the number of pertinent

R
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Eitatioqs was cumulated for eleven months and then divideéed by the

cunulated number of total citations retrieved and mailed out in that

time, to get an ovefal1 relevance percentage. The 1,015 éearches in {lﬁyiﬁLﬁY
the reporting period had contained 147,649 citations, of which 72,820

were judged to be relevant by the users. This results in a relevance ¢ -
or precision percentage of 49.3%; The avérage number of relevant cita-

tions per search was 72,

Comparisons with studies of other systems can seldom be made.in
truly equivalgnt units. The user s‘estfmates of relevance are affected
by changes in the wording of the question from one stQéy to another.

Also, in different information-systems, the opeqéting factors that affect
the number of relevant references furnished to’the requester vary.'

For these reasons, the quantitative results obtained in evaluations of
different sys}éms do not really correspond in meaningful ways.

However, as'long as af least one other large~-scale study exists,
comparison, albeit a superficial one, is‘inevitable.i When Lancaster (10)
made his tWo-year study of the MEDLARS search system, he found tﬁat the
precisioh'ratio for that system varied, depending on the moae‘of inter-
action betweén the requester, his local librarian, and/or the MEDLARS
search analyst, from 46.9% to 53.9%, with an.overall avérage of 50.@%.{%5&&&%3
In~J09 cases, the MEDLARS analyst had discussed the search request with

the requester before performing the search,.as NASA‘Facility analysts often

do, and for this sub-set the average MEDLARS precision ratio was 49.3%.

-

I's

-
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Vi. THE SIGNIFICANCE OF RELEVANCE IN USER *SATISFACTON

: The signiffcance bf a user's rating of relevance heeds to be judged
case by case in conjunction with the other answers the respondent prov:des
in.evaluating the search. 0'Connor {and others) mentloned that the volume
of documents required to meet a user's information need variesf "Does the
user want any one S-document (to answer.é quéstion),‘a few (to start on a
subject), most in the collection (an exhéustiveness néeded for scientific,

military, safety, or legal purposes)?' (i1)

For those who wanted ''a few documents (to start on a subject),"

our average of 72 relevant citations per search was brobab]y.sufficient.

A. F. Goodman (12) states that, although 41% of the literature
‘search requesters he interviewed éaid that they hénted “ail*aVaiIable
material,' another 30% answered that éﬂg report or document would suffice.
If the right ahcument is found, the one which contafné the needed
answers, the relevance of the remaining citatiohs in a search may be of
little significance, no matter how nhmerous they are. Following this !
line of reasoning, we noted that although 326 users had reported that
- 20% or less of the citations they had received were perttnent to thexr(?iloa‘l;)x
requirements; 72% of these users'said that the search was suitable to

their needs, and an equal percentage of them . learned of valuable new

references from these searches,
.\ ; .
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VI1.  INCLUSIVENESS : : : ;.

1

- I
The requesters were not asked to make precise measurements of
recall, As a general indicator of the inclusiveness of the search, or

the thoroughness of coverage, the evaluation form asked 'Was the subject .
. . B | N y

(SMDE {e

\, R

adequately covered by this search?' and “Do‘you/know specific references

that should have been included?'t |n response/to the first question,

AY

Y -

76.5% of the reSpqndentS'anéwered that the subject had been adequately (%ku ¥
coveréd; 18% answered “N@; and 5.5% did not -answer. Only lﬁ% could-cite ‘
specific references thét had been omitted; many of the documents that

the requesters cited in }esponSe to this question wére nét fn our

collection at the time of the search, and some Wefé not within the scope

| of our collection. Sixty-five per cénp (65%) did not know of any

éocuments that had been missed, and 21% did‘not answer this question,

A more direct_calculation of recall was made in-house at NASA Headquarters,

which will be discussed next;
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VIIl, IN-HOUSE EVALUATION

As user eva]uations are subjective in nature, an occasional
spot-check of system effectiveness is made each month by evaluating
a few searches in-house at NASA Headquarters. Such searches are
rated for relevance and recall. For this purpose, a citation is con=
sidered to be relevant if the title or Notation of Content contains
words related to at least two of the concepts contained in the original
request, and these words are in the proper syntactical relationship.
Recall is based either on a manual search of printed reference tools

or on a NASA/RECON dump of a few broad subject terms,.

Fourteen selected searches resulted in an average recall of
L4L0.6%. Of the 3,375 references contained in these searches, 1,815 were
considered relevant,according to the definition given earlier, for a

precision ratio of 53.7%.
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{X. USER COMMENTS
Space was provided on the NASA.évaluation form fof general
comments, but only half of the respondents used the space. Mo?t of
the user comments dealt with specific aspects of the subjects covered
some of these comments

by the searchesaﬁ' - indicate how difficult it is for any

practical system to meet user expectations.

Onerespondent wrote: ''Only four pertinent references were listed.’

| already had two of them. All four contain only one of the several

methods., | was interested in original, unknown,methods:” Another
wrote: ''Insufficient number of novel processing techniques were
presented:” in these two cases, the search analyst could not be expected

to know which documents the requester already had, nor what methods the
requester considered to be '"novel' or 'original." This kind of deter-

mination can only be made by the user.

A search was:requested on the subject '"Techniques for mikingA
powders in liquids...'" but when the yequesterAreceived the search he
wrote: "Equipment available for mixing was desired,'" Had he expressed

his information need in that fashion, a different search startegy might

have been used, ' _ .

On a search containing L50 citations, the requester commented:

- “Although only L0% of the material. directly applied to my immediate

problem, it will serve as a valuable source ‘to colleagues in related

"' High recall with low relevance

areas. Placed in permanent file,
may be helpful to an organization with diversified interests in a

particular field,
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One user wrote: !'Pleased with the foreign matefia] that | hight
have missed,' but another commented} hA]i relevant Leferences‘were in
Russian and hence of no use to me.'" A systeﬁ designed for an internation-
al collection probably should have either a Ianéuage searching capability
or at least the abi]ity to 1imit the outpuf to Eggiish-language documents.,

It is through the expression of thé user's neeﬁs that the system can be

kept user-oriented,

Many of the more general comments were terse wdrd; of praise}
4 included the words ‘''very he]pfulh; 10 wrote ''very useful''; L said
Ywell done''; 2 even said ''very well done.”.>The word ''good'' was the
rating in 14 responses, ”veryvgooa” in 9 and Qexireme]y good'' once, as
Wej] as one '"'superb." Twenty-four respondents rated-the search ''excellent"
. and though this rating.was gratffying, ft could‘not-overshadow the comments
‘of three different oréahizations thatvwrbteAﬁBestA]iterature search ever

received!"
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X.  SUMMARY AND CONCLUSIONS
Tqimeet the changing needs of in%ormation users who have a variety
j of interestsyconstant evaluation of an information retrieval.system is
necessary. This study has shown that a satisfactory responsc for the
" evaluation of an interacti&é retrieval system may be obtained from
remote users by fufnishing an evéluétion form with ;ach printout of
a iiterature search mailed to a user. NASA obtained a 33.6% return

in an eleven-month period in this manner,

The results of the NASA evaluation of NASA/RECON output indicated
that 88.5% of those who responded found the searcheé ;uitab]e for their
néeds and 81% léarned of valuable new references from their searches,

A maximum.processing time of five working days;.with the £ime for‘

mailing the request and the finished product added on, provided fast safficientl:

rapid emomgk service for 93.5% of the respondents.,

Extrapolation from the responses on the evaluation forms indicated
that the searches average 49.3% relevance {or precision), which matches
the results of another large-scale computerized literature search service.

A separate spot-check of recall conducted at NASA Headquarters suggested

that the average recall is in the neighborhood of L6 1%,

Although general comments on the system by remote users are judged
with consideration for the functions the system was designed to perform,
‘the comments give valuable insight into the user's changing needs, and

may provide worthwhile suggestions for needed system modifications,
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L NASA- LITERATURE SEARCH EVALUATION FORM

PART |_(FOR THE REQUESTER OF THE SEARCH)

“Me would greatly appreciate your help in evaluating the work we have performed in
response to your literature search request.
has had an opportunity to review the enclosed search,
reviewer would answer the following que%tuons
to the address pr:nted on the back

When you or someone in your organization
vwe would be grateful
fo[d and staple the form and mail it

if the

1. Was the literature search suitable for your-needs? Yes _; No___
2. 0f all of the references in the search, what percentage was ]
either directly or generally pertinent to your requirements? %
3. Was the subject adequately covered by this séarch? Yes__; Nb__
If not: _ _
a) Was the overall scope too broad or too narrow? Broad __; Narrow .
"b) Were the individual references too general or ' ‘ o
too specific? General___ Specnfuc
c) VWere desired aspects of the subject missing?
If yes, please explain in Comments (ltem 7). Yes__; No__
L, Did you receive the search in time to meet your needs? Yes__; No__
5. Did the search provide any valuable new references? - Yes__; No_;.
6. Do you know specific references that should have been included? Yes__; No___
If yes, please identify them on the back of this form and check
here to indicate that references are listed there. Listed
7. COMMENTS: -
(Slgnature) (Date)
* PART 11 (TO BE FILLED IN AT THE NASA SCIENTIFIC AND TECHNICAL INFORMATION FACILITY)

Literature Search Number

; Number of..Citations

Search Title

Scope Statement _

‘Name and Address of Requester

MAAL Registration Number

"“Requester Profile

PART 111

ACTION TAKEN AS A RESULT OF THIS EVALUATION: =~~~ =~~~

(TO BE FILLED IN AFTER THE COMPLETED FORM 1S RETURNED TO THE NASA FACILITY)

B
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STATISTICAL ANALYSIS OF COMPLETED LITERATURE SEARCH EVALUATION FORHMS

!
I

i
i
4
7

Rebort Period: August.l970 - June 1971

A. General Data

1. Number of forms returned: 1,015,
2. Number of searches performédf ; 3;091
3. Percentage returned: , ‘ 33.5%

B. Question Responses (Numbering same as on Evaluation Form)

1. Was the literature search suitable for your needs? _
- Yes - 88.5% (855 responses). No - 9.5% (96). Unanswered - 2.0% (2L4).

3. Was the subjeéi.adequately covered by this seérch?
Yes - 76.5% (778 responses). No - 18.0% (180). Unanswered ~ 5.5% (57)
L, Did you receive the searcH in timé to meet your needs? '

Yes - 93.5% (949 respohses). No - 0.5%;(8). Unanswered - 6.0% (58).
5. Did the search pfovide aﬁy valuable new referenceé?

Yes —.81.0% (825 reéponses). No - 11.5% (117). Unanswered - 7.5% (73)
6. Do you know specific references thét‘should have been included?

Yés - 14,0% (144 responses). No - 65.0% (662). Unansweréd - 21.0% (20
7. Comments. . A -

| Furnished comments: 51.0% (519). Left blank: 49,0% (496)

€. Citation Acceptance Table

‘ \\ Total Citations: ‘147,649
Pertinent Citations: 72,820

Citation Acceptance Ratio: 49,3%



IN-HOUSE EVALUATIONS

SEPT 1970-JULY 1971

__SEARCH NO. OF PRECISION NO, OF RECALL POTENTIAL
TOTAL PERTINENT PERT I NENT
# __CITATIONS |, % CITATIONS % I TEMS
12975 35 ' 66 23 20 115 9/3/70
13414 | 303 50 152 60 253 10/23/70
13415 659 32 211 80 26L 10/26/70'
13820 A 80 35 L7 74 12/17/70
14151 107 76 81 67 121 2/5/71
14323 951 Lo 380 68 5Ll 2/19/71
14487 86 70 60 75 80 3/5/71
14602 204 7k 151 8.33 1813 3/18/71
14713 131 55 72 71.4 100 3/29/71
14924 314 66.7 210 L8.6 L86 L/16/71
14941 378 81 306 100 306 L/16/71
14980 | 9 66.7 6 25 24 L/22/71
15242 108 78 84 4o 210 5/iu/7l
15700 L6 96 L 60 73 7/2/71
3375 1815 L1563
NUMBER OF PERTINENT CITATIONS - 1815 - 53.7% PRECISION
NUMBER OF CITATIONS RETRIEVED 3375
NUMBER OF PERTINENT CITATIONS RETRIEVED _ 1815 = 40.6% RECALL

POTENTIAL PERTINENT CITATIONS IN COLLECTION 463
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